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VIDEO RECORDING APPARATUS AND CONTROL METHOD THEREOF 

BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to a video recording 

apparatus which records a broadcasting video signal of a 

broadcasting program. 
Description of the Related Art 

Japanese Unexamined Patent Application Publication No. 

10 9-35411 (Patent Document 1) discloses a conventional video 
recording apparatus in which , without recording 
instructions for each program from the user r the video and 
audio signals of broadcasting programs are compressed and 
continuously recorded in the recording device as 

is compression data over a predetermined time with respect to 
a television channel which has previously been designated 
by the user. With the video recording apparatus,, a user 
can continuously or selectively watch various broadcasting 
programs over a predetermined time by reading and expanding 

20 the compression data from the recording device at the time 
of reproduction. 

Furthermore, Japanese Unexamined Patent Application 
Publication No. 11-234599 (Patent Document 2) discloses a 
conventional video recording apparatus having two types of 

25 storage units, in which a first storage unit, e.g. , a hard 
disk unit, stores broadcasting video data in FIFO (First In 
First Out) format, and a second storage unit, e.g. , an 
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optical disk unit, stores designated video data after the 
designated video data was searched from the video data 
stored in the first storage unit. 

As described above r with the conventional video 
5 recording apparatuses , continuous recording of the 
broadcasting program was possible. 

However r the continuous recording time of the 
broadcasting program is limited by the storage capacity of 
the storage device such as the hard disk drive in the video 

10 recording apparatus,, and thus, at the time of reproduction , 
it was only possible to watch the past recorded programs as 
much as the storage capacity permits . Watching the past 
recorded programs longer than that permitted by the storage 
capacity needs to archive the data in other types of 

15 recording media such as tapes or optical disks before the 
data is erased by overwriting thereon as in the video 
recording apparatus disclosed in Patent Document 2, thereby 
requiring burdensome work for a user. 

20 SUMMARY OF THE INVENTION 

Therefore , to solve the above-mentioned problem , it is 
an object of the present invention to provide a video 
recording apparatus and control method thereof which enable 
the automatic recording and preserving of the programs 
2 5 which are highly probable for the user to watch afterwards 
among the past broadcasting programs without the user's 
burdensome work. 
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The above object of the present invention can be 
achieved by a video recording apparatus of the present 
invention. The apparatus is provided with: a primary 
storage device which carries out ring buffer type 
5 recording; a secondary storage device which is removable 
type; a receiving device receives a plurality of 
broadcasting video signals simultaneously; a preference 
information detecting device which detects user's 
preference information; a broadcasting program detecting 

10 device which detects broadcasting programs while assigning 
priorities to the broadcasting programs according to the 
preference information; a secondary storage control device 
which detects,, as archived recording programs , broadcasting 
programs having higher priorities among the priorities 

15 assigned by the broadcasting program detecting device , and 
acquires broadcasting video signals of the archived 
recording programs from the receiving device, and causes 
the broadcasting video signals to be recorded in the 
secondary storage device; and a primary storage control 

20 device which detects , as regular recording programs, 
several broadcasting programs which may be received as 
broadcasting video signals by the receiving device among 
the broadcasting programs according to the priorities 
assigned by the broadcasting program detecting device, and 

25 acquires broadcasting video signals of the regular 
recording programs from the receiving device, and causes 
the broadcasting video signals to be recorded in the 
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primary storage device. 

The above object of the present invention can be 
achieved by a method of the present invention for 
controlling a video recording apparatus comprising a 
primary storage device which carries out ring buffer type 
recording, a removable type secondary storage device , and 
receiving device which receives a plurality of broadcasting 
video signals simultaneously. The method is provided with: 
a preference information detecting process for detecting 
user's preference information; a broadcasting program 
detecting process for detecting broadcasting programs while 
assigning priorities to the broadcasting programs according 
to the preference information; a secondary storage control 
process for detecting, as archived recording programs, 
broadcasting programs having higher priorities among the 
priorities assigned by the broadcasting program detecting 
device, acquiring broadcasting video signals of the 
archived recording programs from the receiving device, and 
causing the broadcasting video signals to be recorded in 
the secondary storage device; and a primary storage control 
process for detecting, as regular recording programs, 
several broadcasting programs which may be received as 
broadcasting video signals by the receiving device among 
the broadcasting programs according to the priorities 
assigned by the broadcasting program detecting device, 
acquiring broadcasting video signals of the regular 
recording programs from the receiving device, and causing 
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tJie broadcasting video signals to be recorded in the 
primary storage device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 FIG. 1 is a block diagram that shows the structure of 

a video recording apparatus to which the present invention 
is applied; 

FIG. 2 is a flow chart that shows a main routine; 
FIG. 3 is a flow chart that shows processing of a 
10 recording reservation scheduling; 

FIG. 4 is a flow chart that shows processing of an 
archived recording program scheduling; 

FIG. 5 is a flow chart that shows processing of a 
regular recording program scheduling; 
15 FIG. 6 is a flow chart that shows processing of 

rescheduling; and 

FIG. 7 is a flow chart that shows reproduction process 
of a recording program. 

2 0 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the preferred embodiment of the present 
invention will be described in detail with reference to the 
drawings . 

FIG. 1 shows a video recording apparatus of the 
25 present invention. The video recording apparatus is 
provided with: n tuners li to l n (where n is an integer 
greater than 0); n encoders 2 1 to 2 n ; a selector 3; a 
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multiplexer 4; a primary storage device 5; a separation 
circuit 6; a bus 7; a decoder 8; a secondary storage device 
9; a program information acquisition unit 10; a modem 11; a 
program information management unit 12 ; a control unit 13 ; 
5 a preference information management unit 14; a manipulation 
unit 15; a bus 16; a database unit 17; and a message 
generation unit 25; and an output circuit 26. 

Each of the tuners li to l n receives any television 
broadcasting signal through an antenna 24 , and demodulates 

10 the received signal to output analog video and audio 
signals (that is, broadcasting video signal) . Although it 
is assumed that the tuners li to l n has the same structure 
in this embodiment, they may also be equipped as tuners for 
terrestrial broadcasting, BS broadcasting, or CS 

15 broadcasting, for example, and more than one tuner may be 
provided for each broadcasting type. Furthermore, the 
number of the tuners is not necessarily plural. Each of 
the encoders 2i to 2 n transforms the video and audio 
signals outputted from the tuners l x to l n into compression 

20 data, e.g., in MPEG format. The selector 3 selectively 
outputs compression data from any one of the encoders 2i to 
2 n to the bus 7 . Selection of the selector 3 is 

accomplished according to the instruction of the control 
unit 13. The multiplexer 4 multiplexes each of the output 

25 compression data of the encoders 2i to 2 n , and provides the 
multiplexed compression data to the primary storage device 
5. 
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The primary storage device 5 is a hard disk drive , and 
records the multiplexed compression data supplied from the 
multiplexing circuit 4 into an internal fixed disk in a 
ring buffer type according to the recording instruction of 
5 the control unit 13. That is, each address within the 
fixed disk is recorded from a start address to an end 
address in a predetermined order of addresses, and when the 
recording of the end address is completed,, a process 
returns to the start address, overwriting is performed and 
10 the process is repeated. 

Further, the primary storage device 5 reads the 
multiplexed compression data which contains desired 
compression data according to a read instruction of the 
control unit 13. 

15 The separation circuit 6 carries out separation 

extraction of the desired compression data from the 
multiplexed data read from the primary storage device 5 , 
and outputs it to the bus 7 . 

The bus 7 is connected to each output of the selector 
20 3 and the separation circuit 6, each input of the decoder 8, 
and each input and output of the secondary storage unit 9 . 

The decoder 8 expands the compression data outputted 
from the selector 3, the separation circuit 6, or the 
secondary storage device 9 to restore the video and audio 
25 signals. The restored video and audio signals are supplied 
to a monitor (not shown) through the output circuit 26. 

The secondary storage device 9 is a removable disk 



drive , and records the compression data outputted from the 
selector 3 or the separation circuit 6 into the recording 
medium (not shown) according to the recording instruction 
of the control unit 13. The recording medium used for the 
5 secondary storage device 9 may be freely exchanged. The 
secondary storage device 9 is also capable of reading 
compression data from the recording medium according to a 
read instruction of the control unit 13. The compression 
data, which has been read, is supplied to the decoder 8 

10 through the bus 7. 

The program information acquisition unit 10 extracts 
program information, such as EPG, contained within the 
received signal, i.e., the program information overlapping 
the broadcast wave, and outputs the extracted program 

15 information to the program information management unit 12 
as data. The modem 11 is connectable to the Internet, and 
it communicates with a predetermined server computer on the 
Internet (not shown) , acquires program information, and 
outputs the program information to the program information 

20 management unit 12 as data. The predetermined server 
computer is a computer which dispatches the latest program 
information on the broadcasting programs of each television 
broadcasting station, for example. Such computers 

dispatching the program information are not limited to one 

25 set. 

The program information management unit 12, the 
control unit 13 , the preference information management unit 
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14 , the manipulation unit 15 , and the database unit 17 are 
connected to the bus 16. 

The database unit 17 consists of one or more hard disk 
drives f for example. In the database unit 17 , a program 
information database (DB) 18 , a primary storage program 
database 19 , a secondary storage program database 20 , a 
preference information database 21 r and a schedule database 
22 are formed . 

The program information management unit 12 manages 
program information acquired by the program information 
acquisition unit 10 and the modem 11 by forming the program 
informatiori database 18 within the database unit 17. The 
control unit 13 controls operation of the whole apparatus. 
Specif ically, the control unit 13 controls write and read 
operations of both the primary storage device 5 and the 
secondary storage device 9 . The control unit 13 forms the 
primary storage program database 19 with respect to the 
broadcasting programs contained in the compression data 
recorded in the primary storage device 5 within the 
database unit 17 , and forms the secondary storage program 
database 20 with respect to the broadcasting programs 
contained in the compression data recorded in the recording 
medium of the secondary storage device 9 within the 
database unit 17 . 

In the program information database 18 , a program 
title , a broadcasting station,, a broadcasting date, a 
broadcasting time, a genre, information regarding 



performers (role names /titles of songs) , and comments are 
archived for every program. In the primary storage program 
database 19, a program title, a start address, an end 
address, data size, a broadcasting station, a broadcasting 
5 date, a broadcasting time, a genre, information regarding 
performers, and comments are archived for every program. 
In the secondary storage program database 20, a program 
title, a media ID, a start address, an end address, data 
size, a broadcasting station, a broadcast date, a 

10 broadcasting time, a genre, information regarding 
performers, and comments are archived for every program. 
Media IDs are IDs for distinguishing a plurality of 
recording media, e.g., label names of the recording mediums, 
or identification codes described in a special file 

is recorded in the recording medium. 

Moreover, the control unit 13 forms the schedule 
database 22 within the database unit 17 with respect to the 
broadcasting programs stored in the primary storage device 
5 and the secondary storage device 9 . 

20 The preference information management unit 14 manages 

the user's watching history, recording history, and 
manipulation history, and extracts preference information 
from these histories . The extracted preference information 
is stored within the database unit 17 as a preference 

25 information database 21. Although an extraction method of 
the preference information is not limited, the well-known 
extraction methods, such as TF-IDF (Term Frequency- Inverse 
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Document: Frequency) , have been used. An extraction method 
of preference information is disclosed in, for example, 
"The principle of word dignity attachment based on 
frequency-of-appearance information" (written in 1989 by 
5 Bin Umino in Tokyo University) on Pages 67 to 88 of Library 
and Information Science No. 26. 

The manipulation unit 15 includes a keyboard, by which 
manipulation data, according to key manipulation of the 
user, is supplied to the control unit 13. 

io Furthermore, a message generation unit 25 is connected 

to the control unit 13. The message generation unit 25 
generates message data by which notice to the user, 
selection, etc., is prompted according to instructions of 
the control unit 13, and supplies it to the output circuit 

15 26. The message data is data which shows, for example, 
characters. The output circuit 26 relays the video and 
audio signals supplied from the decoder 8 to the monitor, 
and if message data is provided from the message generation 
unit 25, relays a video signal according to the message 

20 data preferentially or routes a video signal supplied from 
the decoder 8 to the monitor. 

In the video recording apparatus having such a 
configuration, the control unit 13 repeatedly performs a 
main routine. When executing the main routine, as shown in 

25 Fig. 2, the control unit 13 first determines whether the 
present time is the start time of a day (Step SI) . Start 
time of a day means the time that becomes a breakpoint of 
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recording per day r and is set, for example, around 4:00 
a.m., at which time broadcasting decreases the most. If it 
is the start time of a day, recording reservation 
scheduling will be performed (Step S2) . 

In recording reservation scheduling, as shown in Fig. 
3, the control unit 13 acquires the program information for 
one day (Step 21) . Since the program information has been 
stored by the program information management unit 12 in the 
program information database 18 within the database unit 17, 
the control unit 13 reads the program information for one 
day from the program information database 18. The program 
information for one day is the program information for 24 
hours from that point of time. 

After acquisition of the program information, the 
control unit 13 determines whether the recording program 
designated by the user is among those programs for one day 
(Step S22) . It is possible for the user to designate a 
recording program beforehand by a key manipulation on the 
manipulation unit 15. Since the designated recording 
program is stored, for example, within the database unit 17, 
at Step S22, it is determined whether there is any 
broadcasting program, among the designated recording 
programs, within 24 hours from that point of time. If 
there is a broadcasting program designated to be recorded, 
a schedule with respect to the designated recording program 
is created and written into the schedule database 22 within 
the database unit 17 (Step S23) . In the schedule data of 
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the designated recording program to be created, selection 
of one tuner among the tuners li to l n for each recording 
program and the recording reservation to the secondary 
storage device 9 "are shown. 

If it is determined at Step S22 that no broadcasting 
program is designated to be recorded , or after the 
execution of Step S23, the control unit 13 calculates an 
evaluation value for each program based on the preference 
information {Step S24) . According to the user's preference 
information stored in the preference information database 
21 and the program information stored in the program 
information database 18, an evaluation value is calculated 
for each the programs for one day. In calculation of an 
evaluation value, for example, a technique utilizing the 
above-mentioned TF-IDF may be used. 

The control unit 13 performs scheduling of the 
archived recording programs after executing Step S24 (Step 
S25) , and further performs scheduling of regular recording 
programs (Step S26) . 

In the scheduling of the archived recording programs, 
as shown in Fig. 4, the control unit 13 establishes the 
allowable time T max of the program to be archived by the 
secondary storage device 9 for one day (Step S31) . The 
allowable time T max may be read from the value established 
beforehand and the value thereof is, for example, 5 hours. 
Next, the total time T sum is set to 0 (Step S32) , and one 
program is selected in an order of highest evaluation value 
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among the programs of which the evaluation values were 
calculated at Step S24 (Step S33) . It is determined 
whether a tuner is available for the broadcasting time 
frame of the selected one program (Step S34) . If it is in 
the reservation state that all of n tuners are used during 
the broadcasting time frame of the selected one program, 
since recording is impossible , it returns to Step S33 and 
the next one program is selected. The tuner used for the 
secondary storage device may also be used as an object for 
determination of its availability at Step S34. If there is 
a tuner, among n tuners, that has not been assigned to be 
used at the broadcasting time frame of the selected one 
program, a new total time T sum will be computed by adding 
the broadcasting hours (time length) Ti of the selected 
program to the total time T sum (Step S35) . The broadcasting 
hours Ti of the program can be obtained from the program 
information. It is determined whether the computed total 
time T sum is longer than the allowable time T max (Step S36) . 
If T sum < Tmax, the process will return to Step S33 and 
operation of steps S33 to S36 will be repeated. 

The control unit 13 regards the program selected by 
executing steps S31 to S3 6 as an archived recording program 
(Step S37) , and it in the schedule database 20 within the 
database unit 17 as the program to be recorded in a 
recording medium by the secondary storage device 9 (Step 
S38) . 

In the scheduling of regular recording programs, as 
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shown in Fig. 5, the control unit 13 sets the time T, that 
is, the time at which the main scheduling starts r to the 
specified value T init (Step S41) . It is preferable that the 
specified value T ±n±t , be chosen to be the time at which time 
broadcasting decreases the most, for example, T in±t: = 4:00 
a.m., or it may be established arbitrarily. After the 
establishment of time T, the number of the tuners available 
at time T is detected as Nr (Step S42) . Nr is the number 
of vacant tuners other than the tuner already assigned by 
scheduling at time T for recording. Nr = total number of 
tuners n - number of designated recording programs - number 
of archived recording programs. 

Furthermore, Nr programs having high evaluation values, 
among the programs whose evaluation values were calculated 
at Step S24, are selected, and the Nr programs are regarded 
as the regular recording programs (Step S43) . The 
designated recording programs and archived recording 
programs which have already been established may also be 
removed from the Nr programs so that the regular recording 
programs do not overlap the designated recording programs 
or the archived recording programs. Time T is set forward 
to the time at which the first program ending among the n 
recording programs is generated (Step S44) , and it is 
determined whether time T has reached the specified value 
Tinit (Step S45) . The process returns to Step S42 and the 
above steps S42 to S45 are repeated until time T is set 
forward and returns to the specified value T init (that is, 
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until -the regular recording program for one day is 
established) . If time T is set forward and returns to the 
specified value T init: , it is written in the schedule 
database 22 within the database unit 17 as a regular 
5 recording program recorded by the primary storage device 5 
(Step S46) . 

In the schedule database 22 , a recording program title, 
a scheduling type, a channel, a tuner number, a program 
start time, a program end time, and a recording destination 

10 are written for every recording program. The scheduling 
type is an identifier distinguishing a designated recording 
program as, an archived recording program, or a regular 
recording program, and a recording destination designates 
the primary storage device 5 or secondary storage device 9 . 

is The tuner number is a number which shows the assigned tuner 
among the tuners li to l n . 

After performing the recording reservation scheduling 
of Step S2 described above, the control unit 13 moves to 
Step S3. If it was determined at Step SI that the present 

20 time is not the start time for one day, Step S3 is 
immediately performed. 

The control unit 13 determines whether there has been 
any additional recording designation at Step S3. If a 
recording designation is newly performed by the user with 

2 5 respect to a day by key manipulation after the start time 
for that day, it is regarded that there is a recording 
designation. Rescheduling will be performed if there is an 
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additional recording designation (Step S4) . 

In rescheduling , as shown in Fig. 6, the control unit 
13 determines whether the newly designated recording 
program is contained within the archived recording programs 
5 determined at Step S37 , according to the recorded contents 
of the schedule database 22 (Step S51) . If the newly 
designated recording program is contained among the 
archived recording programs f it switches to a designated 
recording program (Step S53) . That is, the scheduling type 

10 of the corresponding recording program in the schedule 
database 22 within the database unit 17 is overwritten to a 
designated recording program. However , other data, such as 
the recording destination and the tuner number, are used as 
they are, without being overwritten. Since it is scheduled 

15 to be recorded, the new designation is disregarded. If the 
newly designated recording program is not contained among 
the archived recording programs, it is determined whether 
it is contained among the regular recording programs which 
were determined at Step S43 (Step S52) . If the newly 

20 designated recording program is contained among the regular 
recording programs, it is switched to a designated 
recording program (Step S53) . That is, the scheduling type 
of the corresponding recording program of the schedule 
database 22 within the database unit 17 is overwritten to a 

25 designated recording program, and the recording destination 
is overwritten to the secondary storage device 9 . The data 
with respect to the tuner number assigned as a regular 
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recording program is used as it: is . If the newly 
designated recording program is not included in the regular 
recording programs either,, in place of the program having 
the minimum evaluation value among the regular recording 
5 programs in the broadcasting hours frame of the newly 
designated recording program, the newly designated 
recording program is written in the schedule database 22 as 
the designated recording program recorded in a recording 
medium by the secondary storage device 9 (Step S54) . Then, 

10 rescheduling of the regular recording program is performed 
(Step S55) • In the rescheduling of Step S55 f the program 
whose recording was scheduled but overlapped in time by the 
addition of a newly designated recording program may be 
eliminated from the schedule database 22 , or the above- 

15 mentioned scheduling of regular recording programs at Steps 
S42 to S46 may be performed with the present time being set 
to T. However, the program already being recorded is 
excluded- The schedule database 22 within the database 
unit 17 is updated by rescheduling. 

20 After the execution of rescheduling, the control unit 

13 instructs recording to the primary storage device 5 
according to the schedule data with respect to the regular 
recording programs recorded in the schedule database 22, 
and writes program information with respect to the programs 

25 recorded in the primary storage device 5 into the primary 
storage program database 19 within the database unit 17 
(Step S5) . Moreover, according to the schedule data with 
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respect, to the designated or archived recording programs 
written in the schedule database 22 , the secondary storage 
device 9 is instructed to record , and the program 
information with respect to the programs recorded in the 
5 secondary storage device 9 is written into the secondary 
storage program database 20 within the database unit 17 
(Step S6) . At Steps S5 and S6, the selection of tuners li 
to l n , the establishment of the receiving channel of the 
selected tuner , the selection of the selector 3, the 

10 selection of multiplexing of the multiplexing circuit 4 , 
and the selection of the storage device are performed 
according to the schedule data. According to the recording 
instructions at Step S5, multiplexed compression data is 
written into the primary storage device 5. Moreover , at 

15 Step S5, if the multiplexed compression data is overwritten 
to be recorded to the primary storage device 5 r in addition 
to writing the program information with respect to the 
program recorded as a multiplexed compression data in the 
primary storage device 5 into the primary storage program 

20 database 19 within the database unit 17 , the program 
information with respect to the program eliminated by 
overwrite recording is eliminated from the primary storage 
program database 19 within the database unit 17 . The video 
and audio signals outputted from the one tuner selected 

2 5 according to the recording instruction at Step S6 are 
changed into compression data by the selected one encoder, 
and the compression data is supplied to the secondary 
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storage device 5 through the selector 3 and the bus 7 , and 
is written into a recording medium by the secondary storage 
device 5. 

The control unit 13 determines whether the remaining 
recording capacity of the recording medium set in the 
secondary storage device 9 is equal to or below the 
specified value (for example , 5% of the total storage 
capacity) (Step S7) . The remaining recording capacity of 
the recording medium may be detected by reading an index 
information area, such as a header portion of the recording 
medium. If the remaining recording capacity of the 

recording medium is equal to or below the specified value, 
a message which prompts exchange of the recording medium is 
displayed (Step S8) . This message is generated in the 
message generation unit 25 r and, although it may be dialog- 
displayed on the monitor, it may also be displayed on a 
display device (not shown) provided on the manipulation 
panel of this apparatus. This message display continues 
until the user sets a new recording medium or a recording 
medium having a remaining recording capacity equal to or 
greater than the specified value. The recording medium of 
the secondary storage device 9 may be made to be ejected 
compulsorily together with the message display. In 
addition, when an automatic exchange function of the 
recording medium is equipped by the secondary storage 
device 9 itself such as a disk changer or complementary 
equipments thereof, the control unit 13 will issue 



-20- 



instructions as to the automatic exchange of the recording 
medium at Step S8. Since there may be cases in which 
exchange is not possible due to the absence of the user or 
the lack of a suitable recording medium, etc., even if a 
5 massage prompting the exchange of the recording medium is 
displayed, it is desirable to set the specified value, 
which is the threshold value at Step S7 performing a 
determination on the exchange of a recording medium, to be 
generous . 

10 After the execution of Step S8, or if it was 

determined that the remaining recording capacity of the 
recording medium at Step S7 is greater than the specified 
value, the control unit 13 determines whether or not the 
broadcasting program is being watched by the user (Step 9) . 

15 For example, when manipulation for watching by the monitor, 
such as channel manipulation, is performed by the user, it 
is determined that the broadcasting program is being 
watched, and the watching process of the broadcasting 
program is performed (Step S10) . In Step S10, for example, 

20 at the time that watching starts, the recording of the 
program having the lowest priority among the regular 
recording programs stored in the scheduling database 22 is 
stopped, and the tuner currently assigned to the stopped 
program is released to be used for the user's watching of 

25 the broadcasting program. Moreover, when watching is ended, 
the tuner assigned for watching of the user's broadcasting 
program is released, and the rescheduling of the regular 
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recording programs is performed as in Step S55 so that: the 
tuner may be assigned for a regular recording program. 

After the execution of Step S10, or if it is 
determined that the broadcasting program is not being 
5 watched at Step S9, the control unit 13 performs the 
reproduction process of a recording program (Step Sll) . 

In reproduction process of a recording program, as 
shown in Fig, 7 , first , the control unit 13 lets the user 
input information via the , keyword in order to specify the 

10 recording program , and accepts it (Step S61) . The program 
relevant to the accepted keyword is searched in the primary 
storage program database 19 (Step S62) . Furthermore, the 
program relevant to the keyword is searched in the 
secondary storage program database 20 (Step S63) . The 

15 search results of Steps S62 and S63 are displayed on the 
monitor (Step S64) . The search results are generated as 
message data in the message generation unit 25, and then, 
they are displayed on the monitor as, for example, a 
program title through the output circuit 26. When a 

20 plurality of programs is searched, program titles are 
displayed as a list. It is determined whether further 
narrowing-down search will be performed using the search 
results (Step S65) . This is determined according to the 
user manipulation from the manipulation unit 15. In case 

25 of the further narrowing-down search, the process moves to 
Step S61, and steps S61 through S65 are repeated. When 
further narrowing-down search is not performed, it is 
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determined whether or not a recording program was specified 
by the user (Step S66) . As in Step S65, this is determined 
according to user manipulation from the manipulation unit 
15. If a recording program is not specified,, this will be 
processed as an abandonment of reproduction (Step S67) . At 
Step S67, the monitor may display that reproduction will 
not be performed , or alternatively , may carry out nothing. 
If a recording program has been specified , that program 
will be designated, and it will be accepted (Step S68) . 
Designation of the program at Step S68 is performed by 
rendering one program to be chosen among at least one 
program displayed on the monitor as a result of search, 
according to the user manipulation. 

The control unit 13 determines whether the program 
designated at Step S68 is the program (the regular 
recording program) stored in the primary storage device 5 
(Step S69) . If it is the program stored in the primary 
storage device 5, the primary storage device 5 will be 
instructed to reproduce the designated program (Step S70) . 
Moreover, this designated program, which was actually 
watched by the user, should be considered to be an archived 
recording program rather than a regular recording program. 
Accordingly, recording the designated program to the 
secondary storage device 9 is simultaneously instructed 
(Step S71) . The reproduction instruction shows the start 
and end addresses of the primary storage device 5, and the 
primary storage device 5 reads multiplexed compression data 
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containing the designated program specified by the start 
address and the end address r and supplies it to the 
separation circuit 6 . The separation circuit 6 carries out 
separation extraction of the compression data from the 
5 multiplexed compression data, corresponding to the 
designated program. The extracted compression data is 
supplied to the decoder 8 and the secondary storage device 
9 through the bus 7 . The decoder 8 changes the supplied 
compression data into analog video and audio signals , and 

10 supplies them to the monitor. The secondary storage device 
9 writes the supplied compression data in the recording 
medium. With respect to the program recorded in the 
secondary storage device 9, the program information is 
written in the secondary storage program database 20 within 

15 the database unit 17 by the control unit 13. 

When it is determined that the program is not stored 
in the primary storage device 5 , the control unit 13 
regards the program as the one recorded in the secondary 
storage device 9 , and determines whether the recording 

20 medium needs to be exchanged (Step S72) . If it is the 
program currently recorded in the recording medium set in 
the secondary storage device 9 , the secondary storage 
device 9 is instructed to reproduce the designated program 
(Step S73) . The start address and the end address of the 

25 recording medium that were obtained by reading the 
secondary storage program database 20 are contained within 
the reproduction instruction. The secondary storage device 
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9 sequentially reads the compression data (the compression 
data between the start address and the end address) of the 
designated program from the recording medium according to 
the reproduction instruction, and supplies it to the 
5 decoder 8 through the bus 7 . The decoder 8 changes the 
supplied compression data into analog video and audio 
signals , and supplies them to the monitor. 

If it has been determined that the recording medium 
needed to be exchanged at Step S72, the control unit 13 

10 reads , from the secondary storage program database 20 , the 
identification code (the media ID) of the recording medium 
in which the designated program is recorded, and displays 
it on the monitor (Step S74) . The identification code that 
was read is supplied to the monitor from the output circuit 

15 26 as a video signal through the message generation unit 25. 
Thereafter, it is determined whether the recording medium 
in which the designated program is recorded has been set to 
the secondary storage device 9 (Step S75) . That is, at 
Step S74, the exchange to the recording medium in which the 

20 designated program is recorded is prompted to the user, and 
at Step S75, it is determined whether the exchange was 
properly performed. The identification code of the 

recording medium can be detected by reading the index 
information area, such as the header portion of the 

25 recording medium. If the recording medium in which the 
designated program is recorded is set to the secondary 
storage device 9, the secondary storage device 9 is 
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Instructed to reproduce the designated program (Step S73) . 

In the video recording apparatus according to the 
present invention, the broadcasting program having the 
highest evaluation value based on the user's preference 
5 information, that is, the compression data of the archived 
recording program is stored in the secondary storage device 
9, which is a removable type. On the other hand, in the 
primary storage device 5 which accomplishes recording in a 
ring buffer type, a compressed data of several broadcasting 

10 programs of vacant tuners among the tuners li to l n and of 
a higher order of the evaluation value based on the 
preference information of the user is multiplexed and is 
stored as multiplexing compression data. Therefore, the 
user can watch, in three stages, the program which was 

15 broadcast in the past but meets the user's preference. 
That is, the broadcasting program, which is recently 
broadcast, can be watched among the regular recording 
programs which are stored in the primary storage device 5. 
Particularly, the past broadcasting program that meets the 

20 user's preference but is not sufficiently old can be 
watched out of the archived recording programs which are 
stored in the recording medium set to the secondary storage 
device 9, or the designated recording programs. 
Furthermore, the program that met the user's preference in 

25 the past can be watched out of the archived recording 
programs stored in the recording medium by the exchange of 
the recording medium, or the designated recording programs. 
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Moreover,, in scheduling the recording reservation to 
the primary storage device 5 and secondary storage device 9 , 
automatic selection of the recording program which meets 
the user's preference is accomplished according to the 
program information which has been acquired from outside 
and stored as the program information database , and the 
preference evaluation value stored as the preference 
information database which was computed from watching 
history of the user, recording history of the user, and 
manipulation history of the user. Accordingly, there is an 
effect that, with respect to the recording reservation of 
the broadcasting program, the user is not feel any 
burdensomeness . 

Furthermore, since the primary storage program 
database 19 which manages the programs recorded in the 
primary storage device 5 and the secondary storage program 
database 20 which manages the record medium that is written 
by the second storage device 9 and the recorded program 
thereof are provided, the user can easily search and 
reproduce the recorded past broadcasting programs by using 
such database. 

Moreover, there is another effect of the present 
invention that, if the remaining recording capacity of the 
recording medium set in the secondary storage device 9 
decreases, a message which notifies that decrease will be 
displayed, and therefore the user need not care about the 
remaining recording capacity of the recording medium all 
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the time. 

Furthermore, although in the preferred embodiment 
explained above, the broadcast wave carrying the 
broadcasting programs are received by tuners, the recorded 
5 broadcasting programs are not limited thereto. For example, 
broadcasting signals (digital signal or analog signal) that 
are broadcast from CATV (cable television) through cables 
may also be received to be recorded. Moreover, data 
signals that are being broadcast in data stream formats 
10 through lines such as the Internet may also be received to 
be recorded. 

Moreover, in the above-mentioned preferred embodiment, 
although the schedule data over a predetermined period, 
such as one day, is generated, whenever the recording of 

15 one broadcasting program is complete, it may be controlled 
to detect a designated recording program or an archived 
recording program and record it into the secondary storage 
device using the vacant tuners , and to detect an archived 
recording program and record it into the primary storage 

20 device using the vacant tuners. 

Furthermore, in the above-mentioned preferred 
embodiment, although the number of the secondary storage 
device is one, this invention is also applicable to a video 
recording apparatus including a plurality of secondary 

25 storage devices, or to a video recording apparatus 
including a secondary storage device simultaneously 
recording/ reproducing with respect to a plurality of 
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recording media. 

As mentioned above , according to this invention, it is 

possible to automatically record and archive the programs 

which are highly probable for the user to watch afterwards 

among the past broadcasting programs without the user's 

burdensome work. 

The invention may be embodied in other specific forms 

without departing from the spirit or essential 

characteristics thereof. The present embodiments are 

therefore to be considered in all respects as illustrative 

and not restrictive, the scope of the invention being 

indicated by the appended claims rather than by the 

foregoing description and all changes which come within the 

meaning and range of equivalency of the claims are 

therefore intended to be embraced therein. The entire 

disclosure of Japanese Patent Application No. 2003-104960 

filed April 9, 2003 on including the specification, claims, 

drawings and summary is incorporated herein by reference in 

its entirety. 
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